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DRAFT 


BIOVENTING  PILOT  TEST  WORK  PLAN  FOR 
SPILL  SITE  NO.  1,  BUILDING  457  AREA,  AND  UST  702 
EAKER  AIR  FORCE  BASE 
BLYTHEVTLLE,  ARKANSAS 


1.0  INTRODUCTION 

This  work  plan  presents  the  scope  of  a  multiphase  bioventing  pilot  test  for  in  situ 
treatment  of  fiiel-contaminated  soils  at  Spill  Site  No.  1,  Building  457  Area,  and 
underground  storage  tank  (UST)  702,  at  Eaker  Air  Force  Base  (AFB)  (the  Base),  near 
the  city  of  Blytheville,  Arkansas.  The  pilot  test  will  be  performed  by  Parsons 
Engineering  Science,  Inc.  (Parsons  ES)  [formerly  Engineering-Science,  Inc.  (ES)]. 
The  primary  objectives  of  the  proposed  pilot  tests  are:  1)  to  assess  the  potential  for 
supplying  oxygen  throughout  the  contaminated  soil  interval;  2)  to  determine  the  rate  at 
which  indigenous  microorganisms  will  degrade  fuel  when  supplied  with  oxygen-rich 
soil  gas;  3)  to  evaluate  the  potential  for  sustaining  these  rates  of  biodegradation  until 
fuel  contamination  is  remediated  to  concentrations  below  regulatory  standards;  and  4) 
to  determine  design  parameters,  such  as  well  spacing  and  flow  rates,  for  full-scale 
bioventing  system  design. 

The  pilot  tests  will  be  conducted  in@three  phases.  The  initial  phase  will  consist  of 
investigative  drilling  with  a  Geoprobe  truck-mounted  direct-push  sampling  rig,  soil 
sampling,  and  vapor  monitoring  point  (MP)  installation  at  each  site.  Up  to  five  vapor 
MPs  will  be  installed  with  the  Geoprobe  rig  at  each  site.  The  second  phase  will 
consist  of  construction  of  up  to  two  air  injection  vent  wells  (VWs),  and  conducting  an 
in  situ  respiration  test  and  an  air  permeability  test  at  each  site.  Existing  groundwater 
monitoring  wells  may  be  used  as  VWs  or  additional  vapor  MPs  if  their  screens  extend 
above  the  saturated  zone.  Proposed  VW  and  MP  boring  locations  will  be  sampled  and 
field  screened  for  volatile  organic  compounds  (VOCs)  (using  a  photoionization  detector 
[PID]  and  a  total  volatile  hydrocarbon  analyzer  [TVHA]),  prior  to  the  final  installation. 
This  initial  testing  is  expected  to  take  approximately  3  weeks.  During  the  last  phase, 
the  bioventing  systems  will  be  operated  and  monitored  for  a  1-year  period.  At  the  end 
of  this  period,  soil  gas  sampling  and  respiration  testing  will  be  performed  to  determine 
the  level  of  cleanup  achieved  after  1  year  of  treatment. 

An  initial  pilot  test  results  report  will  be  prepared  following  completion  of  the  initial 
phase  of  testing.  This  report  will  summarize  the  test  results  and  make  specific 
recommendations  for  continued  system  operation  and/or  expansion  at  each  site.  If  the 
initial  phase  of  testing  proves  bioventing  to  be  an  effective  means  of  remediating  soil 
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contamination,  pilot  test  data  will  be  used  to  prepare  a  conceptual  full-scale  system 
design  and  cost  estimate,  and  to  estimate  the  time  required  for  site  cleanup.  At  the  end 
of  the  1-year  testing  phase,  a  letter  report  will  be  prepared  to  summarize  long-term 
testing  results.  Additional  background  information  on  the  development  and  recent 
success  of  bioventing  technology  is  presented  in  the  protocol  document  entitled  Test 
Plan  and  Technical  Protocol  for  a  Field  Treatability  Test  for  Bioventing  (Hinchee  et 
al.,  1992).  This  protocol  document  will  serve  as  the  primary  reference  for  pilot  test 
well  designs  and  the  detailed  procedures  to  be  used  during  the  tests. 

This  work  plan  was  developed  following  discussions  among  representatives  from  the 
Air  Force  Center  for  Environmental  Excellence  (AFCEE),  Eaker  Air  Force  Base 
Conversion  Agency  (AFBCA),  and  Parsons  ES  at  a  meeting  held  at  the  Base  on 
November  16,  1995,  the  statement  of  work  (SOW)  for  this  project  (US  Air  Force, 
1994),  and  on  a  review  of  existing  site  characterization  data.  All  the  field  work  will 
follow  the  health  and  safety  procedures  presented  in  the  program  Health  and  Safety 
Plan  for  Extended  Bioventing  (Parsons  ES,  1995),  and  the  site-specific  addendum  to 
the  program  Health  and  Safety  Plan.  This  work  plan  was  prepared  for  AFCEE  and 
AFBCA. 

2.0  SITE  DESCRIPTION 

2.1  Spill  Site  No.  1 

2.1.1  Site  Location  and  History 

Spill  Site  No.  1  is  located  near  former  Pumphouse  No.  4  (Building  1020),  between 
Pumphouse  No.  2  (Building  1235)  and  the  southeastern  terminus  of  the  flight  apron. 
The  site  location  relative  to  the  Base  is  shown  on  Figure  2.1.  Four  50,000-gallon 
underground  storage  tanks  (USTs)  containing  jet  propulsion  fuel  grade  4  (JP-4)  were 
formerly  located  northeast  and  northwest  of  Pumphouse  No.  4.  The  site  layout  is 
shown  in  Figure  2.2.  Ten-inch  and  6-inch  pipelines  were  used  to  transfer  fuel  from  the 
four  tanks  to  the  aircraft  fueling  hydrants  on  the  flight  apron.  Pressure  testing  of  the 
fuel  hydrant  system,  performed  in  1973,  indicated  the  presence  of  a  leak  in  the  6-inch 
fuel  line,  northwest  of  Pumphouse  No.  4  (HNUS,  1994).  During  the  subsequent 
pipeline  repair,  petroleum-contaminated  soils  were  observed  in  the  shallow  excavation. 
The  time-frame  and  amount  of  fuel  released  are  unknown.  The  site  is  currently  vacant 
and  inactive. 

2.1.2  Site  Geology  and  Hydrology 

Because  bioventing  technology  is  applied  to  unsaturated  soils,  this  section  will  only 
discuss  soils  above  the  shallow  aquifer.  Subsurface  soils  at  Spill  Site  No.  1  primarily 
consist  of  silty  clay  materials  with  interbedded  sandy  lenses  to  a  depth  of 
approximately  10.5  feet  below  ground  surface  (bgs).  The  proposed  bio  venting  site  is 
covered  with  grass.  Groundwater  was  encountered  at  a  depth  of  approximately  10  to 
13  feet  bgs  during  September  1995;  however,  seasonal  fluctuations  vary  (HNUS, 
1995a). 


2 


022/726876/163 .  WW6 


3 


2.1.3  Site  Contaminants 

The  primary  contaminants  at  this  site  are  JP-4  petroleum  hydrocarbons,  which  have 
been  detected  in  the  soils.  The  source  of  the  fuel  contamination  was  the  leaking 
transfer  pipeline.  The  highest  concentrations  of  petroleum  hydrocarbons  in  soils  are 
found  west,  north,  and  northwest  of  Pumphouse  No.  4  (Building  1020).  The  highest 
concentrations  of  organic  compounds  were  found  in  “smear  zone”  soils  near  the  water 
table  in  boreholes  SB204,  SB207,  and  SB208  (Figure  2.2).  Total  petroleum 
hydrocarbons  (TPH)  were  detected  at  9,500  milligrams  per  kilogram  (mg/kg),  and  total 
benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX)  were  detected  at  295.2  mg/kg  in 
soil  boring  SB208  at  a  depth  of  9  feet  bgs  (HNIJS,  1994).  Soil  borehole  SB204 
contained  5,200  mg/kg  of  TPH  and  no  BTEX  at  a  depth  of  6  to  7  feet  bgs.  Vadose 
zone  soil  contamination  appears  to  be  confined  to  the  area  between  and  adjacent  to  soil 
borings  SB209  (north),  and  SB211  (west),  monitoring  well  MW202  (south),  and  former 
Pumphouse  No.  4  (Building  1020).  The  extent  of  contaminant  migration  in  the  smear 
zone  along  the  water  table  may  have  been  limited  by  site  conditions  (i.e.,  natural 
attenuation,  low  permeability  aquifer),  because  TPH  and  BTEX  compounds  were  not 
detected  in  significant  concentrations  downgradient  from  the  site  (wells  MW205, 
MW206,  and  MW207)  (HNUS,  1994). 

Parsons  ES  conducted  an  initial  soil  gas  survey  of  existing  monitoring  wells  at  Spill 
Site  No.  1  in  November  1995.  Table  2.1  presents  the  results  of  the  soil  gas  survey. 
Low  oxygen  concentrations  measured  at  monitoring  wells  MW203  and  MW207 
indicate  that  without  the  benefit  of  air  injection,  natural  biodegradation  of  JP-4 
compounds  may  be  limited.  Additionally,  monitoring  well  MW211  had  a  total  volatile 
petroleum  hydrocarbon  (TVH)  concentration  of  greater  than  10,000  parts  per  million, 
volume  per  volume  (ppmv).  MW211  is  screened  partially  across  clean  soils  so  high 
levels  of  oxygen  in  the  soil  gas  is  not  surprising  (Table  2.1).  This  survey  confirmed 
that  aerobic  fuel  biodegradation  is  occurring  in  contaminated  soils,  and  that  bio  venting 
may  be  a  feasible  remediation  technology  at  this  site. 

2.2  Building  457  Area 

2.2.1  Site  Location  and  History 

Building  457  is  located  west  of  Spill  Site  No.  1  (Figure  2.1),  and  was  formerly  used 
as  a  fuel  cell  maintenance  and  repair  shop  (US  Air  Force,  1995).  A  20,074-gallon 
steel  UST  used  to  store  fuel  oil,  located  at  the  northwest  corner  Building  457,  was 
removed  in  August  1994  (US  Air  Force,  1995).  The  site  layout  is  shown  in  Figure 
2.3.  Analytical  results  of  soil  samples  taken  from  the  sidewalls  of  the  excavation  pit 
indicated  that  all  contaminated  soil  had  not  been  removed  (US  Air  Force,  1995).  The 
excavated  soil  is  being  landfarmed  on  base.  The  excavation  was  backfilled  with  treated 
soil  from  the  landfarm  (Looney,  1996). 

UST  Area  410  is  located  approximately  200  feet  southwest  of  Building  457,  near  the 
above-mentioned  tank  site.  In  the  1940s,  12  25,000-gallon  USTs  were  installed  and 
used  for  aviation  fuel  storage  until  the  mid-1950s  (Figure  2.3).  Four  of  the  tanks  were 
removed  in  1988,  and  the  other  eight  were  removed  in  November,  1995  (Looney, 
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TABLE  2.1 

INITIAL  SOIL  GAS  CHEMISTRY 
SPILL  SITE  NO.  1 
EAKER  AFB,  ARKANSAS 


Sample 

Location 

Screen 

Depth 
(feet  bgs)  * 

o2 

(%) 

co2 

(%) 

Field 

TVH 

(ppmv)w 

MW201 

7-22 

9.1 

8.0 

1,000 

MW202 

6.6-21.6 

8.5 

4.3 

4,800 

MW203 

6-21 

4.2 

11.2 

>10,000 

MW204 

NA^ 

19.8 

1.6 

150 

MW207 

11.6-21.6 

0.0 

12.0 

6,000 

MW211 

9-19 

18.9 

2.3 

>10,000 

a/  bgs  =  below  ground  surface. 

b/  Total  volatile  hydrocarbon  field  screening  results  reported  in  parts  per  million,  volume  per 
volume. 

c/  NA=  not  available. 
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1996).  Approximately  4,500  cubic  yards  of  contaminated  soil  was  excavated  and  is 
being  treated  at  a  Base  soil  landfarm;  however,  some  smear  zone  contamination  above 
state  soil  cleanup  levels  for  TPH  is  anticipated.  The  excavation  pit  was  backfilled  with 
treated  soil  from  the  landfarm  (Looney,  1996). 

2.2.2  Site  Geology  and  Hydrology 

Subsurface  soils  at  the  Building  457  Area  are  similar  to  those  at  Spill  Site  No.  1; 
primarily  consisting  of  silty  clay  materials  with  interbedded  sandy  lenses  to  a  depth  of 
12  feet  bgs.  Groundwater  is  encountered  at  a  depth  of  approximately  3.5  to  9.5  feet 
bgs,  and  flows  to  the  northwest  or  southwest,  depending  on  seasonal  variations 
(HNUS,  1995a). 

2.2.3  Site  Contaminants 

The  primary  contaminants  near  Building  457  are  petroleum  hydrocarbons,  which 
have  been  detected  in  the  soils  and  groundwater.  The  sources  of  vadose  zone 
contamination  near  Building  457  and  Area  410  were  UST  leaks  at  the  respective  areas. 
The  highest  concentrations  of  organics  at  the  Building  457  UST  site  were  found  in 
samples  collected  at  the  south  and  east  excavation  walls.  TPH  were  detected  at 
concentrations  of  1,400  mg/kg  and  4,700  mg/kg  at  a  depth  of  12  feet  bgs  at  the  east 
and  south  locations,  respectively.  TPH  analytical  results  from  samples  from  the  north 
and  west  excavation  walls  were  non-detects  (US  Air  Force,  1995).  Based  on  soil 
headspace  readings  and  analytical  results  from  the  monitoring  wells,  it  appears  that 
vadose  zone  soil  contamination  is  confined  to  the  area  immediately  adjacent  to  the  tank 
excavation. 

Parsons  ES  conducted  an  initial  soil  gas  survey  of  existing  monitoring  wells  at  the 
Building  457  tank  site.  Table  2.2  presents  the  results  of  the  soil  gas  survey.  Low 
oxygen  concentrations  measured  at  monitoring  wells  TW1501  and  TW1503  (Figure 
2.3)  indicate  that  without  the  benefit  of  air  injection,  natural  biodegradation  of  fuel 
compounds  may  be  limited.  The  majority  of  petroleum  hydrocarbon  contamination  at 
the  site  appears  to  be  in  the  smear  zone. 

Most  of  the  contaminated  soils  at  the  410  Area  have  been  excavated.  A  soil  gas 
survey  conducted  in  1995  for  HNUS  indicates  that  soils  upgradient  from  the  excavation 
are  relatively  clean;  however,  because  the  survey  did  not  encompass  the  downgradient 
(northwest)  side,  site  conditions  are  not  fully  characterized.  During  bio  venting 
activities  at  the  Building  457  UST  site,  a  soil  gas  survey  will  be  conducted  at 
monitoring  wells  MW1201,  MW1202,  and  MW1203  at  the  410  Area  (Figure  2.3)  to 
determine  if  oxygen  levels  are  sufficient  to  sustain  microbial  activity.  Should  410  Area 
site  conditions  require  bioventing,  the  pilot  test  system  at  Building  457  UST  site  may 
be  expanded  to  include  the  410  Area. 
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TABLE  2.2 

INITIAL  SOIL  GAS  CHEMISTRY 
BUILDING  457  AREA 
EAKER  AFB,  ARKANSAS 


Sample 

Location 

Screen 

Depth 
(feet  bgs)  ^ 

o2 

(%) 

co2 

(%> 

Field 

TVH 

(pprav)v 

TW1501 

6-16 

3.0 

10.3 

70 

TW1502 

8-18 

9.5 

7.3 

94 

TW1503 

5.5-15.5 

2.0 

7.1 

960 

TW1504 

5.5-15.5 

7.9 

5.9 

140 

ai  bgs  =  below  ground  surface. 

b/  Total  volatile  hydrocarbon  field  screening  results  reported  in  parts  per  million,  volume  per 
volume. 
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2.3  UST  702 


2.3.1  Site  Location  and  History 

Former  UST  702  was  located  adjacent  to  Building  702  in  the  west  central  portion  of 
the  Base  (Figure  2.1).  The  site  layout  is  shown  in  Figure  2.4.  The  former  2,010- 
gallon  tank,  used  to  store  fuel  oil  that  was  used  for  heating  Building  702,  was  removed 
in  June  1994.  Although  the  tank  was  over  excavated,  tank  removal  soil  sampling 
results  confirmed  that  not  all  contaminated  soil  had  been  removed  from  the  site  (US  Air 
Force,  1995).  The  excavation  has  since  been  backfilled  with  treated  soil  from  the 
onsite  landfarm  (Looney,  1996).  The  site  is  currently  vacant  and  inactive. 

2.3.2  Site  Geology  and  Hydrology 

Subsurface  soils  near  former  UST  702  primarily  consist  of  silt  and  sand  from 
ground  surface  to  12  feet  bgs,  and  silty  clay  materials  at  a  depth  of  12  to  16  feet  bgs. 
Groundwater  was  encountered  at  a  depth  of  approximately  8  to  9  feet  bgs  during 
September  1995  (HNUS,  1995b). 

2.3.3  Site  Contaminants 

The  primary  contaminants  at  this  site  are  petroleum  hydrocarbons,  which  have  been 
detected  in  the  soils.  Soil  samples  collected  during  the  tank  removal  activities  indicate 
that  the  highest  concentrations  of  petroleum  hydrocarbons  in  soils  were  detected  at  the 
southern  edge  of  the  tank  excavation.  TPH  were  detected  at  the  south  wall  (12,000 
mg/kg),  east  wall  (6,100  mg/kg),  and  west  wall  (3,100  mg/kg)  at  a  depth  of  17  feet  bgs 
(US  Air  Force,  1995).  The  majority  of  petroleum  hydrocarbon  contamination  at  the 
site  appears  to  be  in  the  smear  zone.  Soil  sample  analytical  results  from  samples 
collected  during  the  monitoring  well  installation,  indicate  that  the  extent  of 
contamination  is  limited  to  the  area  adjacent  to  the  former  tank  excavation  (HNUS, 
1995b).  No  BTEX  samples  have  been  collected  to  date. 

Parsons  ES  conducted  an  initial  soil  gas  survey  of  existing  monitoring  wells  at  the 
UST  702  site.  Table  2.3  presents  the  results  of  the  soil  gas  survey.  Low  oxygen 
concentrations  measured  at  monitoring  well  TW1601  (Figure  2.4)  indicate  that  without 
the  benefit  of  air  injection,  natural  biodegradation  of  fuel  hydrocarbons  may  be  limited. 

3.0  PILOT  TEST  ACTIVITIES 

The  purpose  of  this  section  is  to  describe  the  pilot  test  activities  proposed  for  Spill 
Site  No.  1,  Building  457  Area,  and  UST  702.  The  proposed  locations  and  construction 
details  for  the  VWs  and  vapor  MPs  are  discussed.  Where  appropriate,  an  existing 
monitoring  well  may  be  used  as  a  VW.  Existing  monitoring  wells  that  are  installed  in 
clean  soils  will  be  used  as  background  MPs.  Soil  and  soil  gas  sampling  procedures  and 
the  blower  configuration  that  will  be  used  to  inject  air  (oxygen)  into  contaminated  soils 
also  are  discussed  in  this  section.  Finally,  a  brief  description  of  the  pilot  test 
procedures  is  provided. 
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TABLE  2.3 

INITIAL  SOIL  GAS  CHEMISTRY 
UST  702 

EAKER  AFB,  ARKANSAS 


Sample 

Location 

Screen 

Depth 
(feet  bgs) 87 

o2 

(%) 

co2 

(%) 

Field 

TVH 

(ppmv)w 

TW1601 

6-16 

1.1 

11.0 

88 

TW1602 

6-16 

20.7 

0.4 

40 

TW1603 

6-16 

20.8 

0.05 

0 

TW1604 

6-16 

20.8 

0.05 

3 

^  bgs  =  below  ground  surface. 

b  Total  volatile  hydrocarbon  field  screening  results  reported  in  parts  per  million,  volume  per 
volume. 
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The  bioventing  technology  is  intended  to  remediate  contamination  only  in  the 
unsaturated  zone.  Therefore,  pilot  test  activities  will  be  confined  mainly  to  unsaturated 
soils.  Prior  to  installation  of  the  VWs  and  vapor  MPs  at  each  site,  the^ anticipated  VW 
and  MP  borehole  locations  will  be  presampled  with  a  Geoprobe  truck-mounted 
hydraulic  direct-push  rig.  The  locations  will  be  sampled  continuously  from 
approximately  3  feet  bgs  to  1  foot  below  the  groundwater  surface  and  screened  for 
VOCs  with  a  PID  and  a  THVA.  Before  abandoning  the  Geoprobe  boreholes,  the  site 
engineer  will  identify  the  boreholes  to  be  used  as  vapor  MPs.  Typically,  multiple- 
depth  vapor  MPs  are  preferred;  however,  considering  the  shallow  groundwater  table  at 
Eaker  AFB,  only  single-depth  vapor  MPs  may  be  installed  in  most  cases.  The  MPs 
will  be  installed  in  select  Geoprobe  boreholes,  within  the  most  contaminated 
unsaturated  interval  as  indicated  by  field  screening  for  VOCs.  If  subsequent  soil  gas 
sampling  of  the  newly  installed  MPs  at  Building  457  Area  and  UST  702  reveals 
sufficient  oxygen  concentrations  (>15%)  in  native  soils  adjacent  to  the  excavation, 
then  a  VW  will  be  installed  in  the  center  of  the  tank  excavation.  If  significant  vadose 
zone  petroleum  contamination  is  encountered  in  native  soils  adjacent  to  the  excavation, 
conceptually,  a  vent  well(s)  will  be  installed  approximately  10  to  15  feet  from  the 
excavation.  Additionally,  selected  existing  monitoring  wells  that  are  not  used  as  VWs 
will  be  used  as  vapor  MPs.  No  dewatering  will  take  place  during  the  pilot  tests. 

3.1  Test  Design  for  Spill  Site  No.  1 

A  general  description  of  criteria  for  siting  VWs  and  vapor  MPs  is  included  in  the 
protocol  document  (Hinchee  et  al.,  1992).  Figure  3.1  illustrates  the  proposed  locations 
of  the  three  VWs  (including  two  existing  monitoring  wells  to  be  used  as  VWs)  and  five 
MPs  at  Spill  Site  No.l.  Review  of  the  construction  details  of  the  existing  groundwater 
monitoring  wells  (Appendix  A)  indicated  that  monitoring  wells  MW203  and  MW211 
are  suitable  for  use  as  VWs  or  as  vapor  MPs.  Conceptually,  it  is  anticipated  that  air 
will  be  injected  into  monitoring  wells  MW203  and  MW211,  and  the  one  proposed 
additional  VW.  The  final  location  of  the  additional  VW  may  vary  slightly  from  the 
proposed  location  shown  on  Figure  3.1  if  significant  fuel  contamination  is  not  observed 
in  the  Geoprobe®  borehole.  Soils  in  this  area  are  TPH-contaminated  and  oxygen- 
depleted  (<  2  percent),  and  biological  activity  should,  therefore,  be  stimulated  by 
oxygen-rich  soil  gas  ventilation  during  pilot  test  operations. 

Because  of  the  low-permeability  soils  in  fuel-contaminated  regions,  fine-grained 
soils  near  the  surface  (which  reduce  airflow  to  the  surface),  and  Parsons  ES’s 
experience  with  similar  soil  types,  the  potential  radius  of  venting  influence  around  the 
VWs  is  expected  to  be  30  feet.  Five  vapor  MPs  (MPA,  MPB,  MPC,  MPD,  and  MPE) 
will  be  located  within  a  30-foot  radius  of  the  VWs  (Figure  3.1). 

3.1.1  Vent  Well  Installation 

The  additional  VW  will  be  constructed  of  4-inch-diameter  Schedule  40  polyvinyl 
chloride  (PVC)  casing,  with  an  estimated  10-foot  interval  of  0.04- inch  slotted  screen 
set  at  5  to  15  feet  bgs.  Flush-threaded  PVC  casing  and  screen  with  no  organic  solvents 
or  glues  will  be  used.  The  filter  pack  will  be  clean,  well-rounded  silica  sand  with  a  6-9 
grain  size,  which  will  be  placed  in  the  annular  space  to  1  foot  above  the  screened 
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interval.  A  2. 5 -foot-thick  bentonite  seal  will  be  placed  directly  over  the  filter  pack  to 
produce  an  air-tight  seal  above  the  screened  interval.  The  bentonite  seal,  consisting  of 
granular  bentonite,  will  be  placed  in  6-inch  layers,  with  each  layer  hydrated  in  place 
with  potable  water  prior  to  the  addition  of  subsequent  layers.  A  complete  seal  is 
critical  to  prevent  injected  air  from  short-circuiting  to  the  surface  during  the  bioventing 
test.  The  VW  annulus  will  be  filled  with  a  cement/bentonite  slurry  to  the  ground 
surface.  The  blower  will  be  placed  directly  over  the  VW,  so  a  protective  well  box  will 
not  be  necessary.  Figure  3.2  illustrates  the  proposed  additional  VW  construction  detail 
for  this  site. 

3.1.2  Monitoring  Point  Installations 

A  typical  multi-depth  vapor  MP  installation  for  this  site  is  shown  in  Figure  3.3.  Soil 
gas  oxygen,  carbon  dioxide,  and  total  volatile  hydrocarbon  (TVH)  concentrations  will 
be  monitored  at  depths  of  approximately  6  feet  and/or  9  feet  bgs  at  each  location.  Soil 
temperature  will  be  monitored  using  a  thermocouple  installed  at  the  deep  screened 
interval  of  MPA.  Multi-depth  monitoring  will  confirm  that  the  entire  soil  profile  is 
receiving  oxygen,  and  fuel  biodegradation  rates  can  be  measured  at  the  two  depths.  If 
contamination  is  limited  to  the  smear  zone,  only  one  MP  interval  will  be  installed  at 
each  location  in  the  contaminated  interval. 

Each  MP  will  be  constructed  with  one  or  two  vapor  probes  placed  within  a  6-9  silica 
sand  pack,  separated  by  bentonite  seals.  Each  vapor  probe,  constructed  of  6-inch-long, 
0.25-inch,  outside-diameter  (OD)  stainless  steel  screen  implant  attached  to  0.5-inch- 
OD,  high  density  polyethylene  (HDPE)  tubing  that  extends  to  the  ground  surface.  The 
top  of  each  0.5 -inch  HDPE  riser  will  be  completed  with  a  3/8-inch  needle  valve.  The 
screens  will  be  placed  within  a  1-foot  layer  of  6-9  silica  sand.  The  annular  space 
between  the  screened  MP  intervals  and  the  ground  surface  will  be  sealed  with  bentonite 
to  isolate  the  monitoring  interval.  The  bentonite  seals  will  consist  of  granular  bentonite 
hydrated  in  place.  The  bentonite  will  be  placed  in  6-inch  layers  and  hydrated  with 
potable  water  prior  to  placement  of  subsequent  layers  to  ensure  complete  saturation  of 
the  bentonite.  Additional  details  on  VW  and  MP  construction  are  presented  in  Section 
4  of  the  protocol  document. 

3.2  Test  Design  for  Building  457  Area 

The  former  UST  area  immediately  west  of  Building  457  is  the  proposed  bioventing 
pilot  test  area  (Figure  2.2);  however,  if  significant  vadose  zone  contamination  (to  a 
depth  of  approximately  9.5  feet  bgs)  is  discovered  in  410  Area  during  Geoprobe® 
investigative  drilling  and  soil  gas  sampling,  an  additional  VW  and  MPs  may  be 
installed,  and  the  Building  457  Area  blower  system  may  be  expanded  to  treat  the  410 
Area.  Figure  3.4  illustrates  the  proposed  VW  location  to  be  drilled  at  Building  457 
Area,  and  proposed  Geoprobe*  locations  to  be  screened  for  siting  prospective  locations 
for  MPs  or  additional  VWs.  Review  of  the  construction  details  of  the  existing 
groundwater  monitoring  wells  (Appendix  A)  indicates  that  monitoring  wells  MW  1201 
and  MW1202  are  suitable  for  use  as  VWs,  or  as  additional  vapor  MPs.  The  final 
location  of  the  proposed  VW  to  be  installed  near  Building  457  may  vary  slightly  from 
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the  proposed  location  shown  on  Figure  3.4  if  significant  fuel  contamination  is  not 
observed  in  the  Geoprobe  borehole.  If  contamination  is  observed  to  extend  no  more 
than  approximately  7  feet  outside  the  former  excavation,  then  the  VW  will  be  installed 
in  the  center  of  the  excavation. 

Because  of  the  low-permeability  soils  in  fuel-contaminated  regions,  fine-grained  soils 
near  the  surface  (which  reduce  airflow  to  the  surface),  and  Parsons  ES’s  experience 
with  similar  soil  types,  the  potential  radius  of  venting  influence  around  the  VW  is 
expected  to  be  30  feet.  Conceptually,  up  to  two  VWs  and  five  MPs  may  be  installed  at 
Building  457  Area;  at  least  two  MPs  will  be  located  within  a  30-foot  radius  of  the 
proposed  VW  (Figure  3.4). 

3.2.1  Vent  Well  Installation 

The  additional  VW(s)  will  be  constructed  of  4-inch-diameter  Schedule  40  PVC  with  an 
estimated  10-foot  interval  of  0.04-inch  slotted  screen  set  at  4  to  14  feet  bgs.  Flush- 
threaded  PVC  casing  and  screen  with  no  organic  solvents  or  glues  will  be  used.  The 
filter  pack  will  be  clean,  well-rounded  silica  sand  with  a  6-9  grain  size  which  will  be 
placed  in  the  annular  space  to  1  foot  above  the  screened  interval.  A  3-foot-thick 
bentonite  seal  will  be  placed  directly  over  the  filter  pack  to  produce  an  air-tight  seal 
above  the  screened  interval.  The  bentonite  seal,  consisting  of  granular  bentonite,  will 
be  placed  in  6-inch  layers,  with  each  layer  hydrated  in  place  with  potable  water  prior  to 
the  addition  of  subsequent  layers.  A  complete  seal  is  critical  to  prevent  injected  air 
from  short-circuiting  to  the  surface  during  the  bioventing  test.  A  cement/bentonite 
slurry  will  be  placed  above  the  seal  to  the  ground  surface.  The  blower  shed  will  be 
placed  over  the  VW,  so  a  protective  well  box  will  not  be  necessary.  Figure  3.5 
illustrates  the  proposed  VW  construction  detail  for  this  site. 

3.2.2  Monitoring  Point  Installations 

A  typical  multi-depth  vapor  MP  installation  for  this  site  is  shown  in  Figure  3.6.  It 
is  anticipated  that  soil  gas  oxygen,  carbon  dioxide,  and  TVH  concentrations  will  be 
monitored  only  at  a  single  depth  interval  of  approximately  7.5  feet  bgs  at  each  location. 
Soil  temperature  will  be  monitored  using  a  thermocouple  installed  at  one  of  the  MPs. 
Geoprobe*  soil  samples,  collected  in  clear  polybutyrate  liners,  will  be  visually 
inspected  and  screened  for  VOCs.  A  vapor  probe  will  be  placed  only  in  those  soil 
intervals  with  apparent  petroleum  contamination,  where  oxygen  levels  are  expected  to 
be  depleted.  Each  MP  will  be  constructed  as  described  in  Section  3.1.2. 

3.3  Test  Design  for  UST  702 

Figure  3.7  illustrates  the  proposed  VWs  and  MPs  to  be  installed  at  UST  702. 
Review  of  the  construction  details  of  the  existing  groundwater  monitoring  wells 
(Appendix  A)  indicated  that  monitoring  wells  TW1601,  TW1602,  and  TW1603  are 
suitable  for  use  as  VWs,  or  as  additional  vapor  MPs.  The  final  locations  of  the  two 
additional  proposed  VWs  and  MPs  may  vary  slightly  from  the  proposed  locations 
shown  on  Figure  3.7  if  significant  fuel  contamination  is  not  observed  in  the  predrilled 
Geoprobe*  borings.  Soils  in  this  area  are  TPH-contaminated  and  expected  to  be 
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oxygen-depleted  (<  2%),  and  biological  activity  should  therefore  be  stimulated  by 
oxygen-rich  soil  gas  ventilation  during  pilot  test  operations. 

Because  of  the  low-permeability  soils  in  fuel-contaminated  regions,  fine-grained  soils 
near  the  surface  (which  reduce  airflow  to  the  surface),  and  Parsons  ES’s  experience 
with  similar  soil  types,  the  potential  radius  of  venting  influence  around  the  VWs  is 
expected  to  be  30  feet.  Four  MPs  will  be  located  within  a  30-foot  radius  of  the  YWs 
(Figure  3.7). 

3.3.1  Vent  Well  Installation 

The  additional  VW(s)  will  be  constructed  of  4-inch-diameter  Schedule  40  PVC  with 
an  estimated  10-foot  interval  of  0.04-inch  slotted  screen  set  at  5  to  15  feet  bgs.  Flush- 
threaded  PVC  casing  and  screen  with  no  organic  solvents  or  glues  will  be  used.  The 
filter  pack  will  be  clean,  well-rounded  silica  sand  with  a  6-9  grain  size  which  will  be 
placed  in  the  annular  space  to  1  foot  above  the  screened  interval.  A  2.5-foot-thick 
bentonite  seal  will  be  placed  directly  over  the  filter  pack  to  produce  an  air-tight  seal 
above  the  screened  interval.  The  bentonite  seal,  consisting  of  granular  bentonite,  will 
be  placed  in  6-inch  layers,  with  each  layer  hydrated  in  place  with  potable  water  prior  to 
the  addition  of  subsequent  layers.  A  complete  seal  is  critical  to  prevent  injected  air 
from  short-circuiting  to  the  surface  during  the  bioventing  test.  The  VW  surface 
completion  will  consist  of  12-inch  diameter,  flush-mounted,  protective  well  box 
emplaced  in  a  concrete  pad.  Figure  3.8  illustrates  the  proposed  VW  construction  detail 
for  this  site. 

3.3.2  Monitoring  Point  Installations 

A  typical  multi-depth  vapor  MP  installation  for  this  site  is  shown  in  Figure  3.9.  It 
is  anticipated  that  soil  gas  oxygen,  carbon  dioxide,  and  TVH  concentrations  will  be 
monitored  only  at  a  single  depth  interval  of  approximately  8  feet  bgs  at  each  MP 
location.  Soil  temperature  will  be  monitored  using  thermocouples  installed  at  one  of 
the  MPs.  Geoprobe  soil  samples,  collected  in  clear  polybutyrate  liners,  will  be 
visually  inspected  and  screened  for  VOCs.  A  vapor  probe  will  be  placed  only  in  those 
intervals  with  apparent  petroleum  contamination,  where  oxygen  levels  are  expected  to 
be  depleted.  Each  MP  will  be  constructed  as  described  in  Section  3.1.2. 

3.4  Soil  and  Soil  Gas  Sampling 

3.4.1  Soil  Samples 

Six  soil  samples  will  be  collected  from  each  pilot  test  area  during  installation  of 
VWs  and  MPs  and  submitted  to  an  analytical  laboratory  for  analysis.  Sampling 
procedures  will  follow  those  outlined  in  the  protocol  document.  A  THVA  will  be  used 
during  drilling  to  screen  split-spoon  samples  for  intervals  of  significant  fuel 
contamination.  Based  on  field  screening  results,  six  samples  from  the  most  highly 
contaminated  locations  at  each  site  will  be  analyzed  for  total  extractable  petroleum 
hydrocarbons  (TEPH)  or  total  volatile  petroleum  hydrocarbons  (TVPH)  by  EPA 
Method  8015  and  BTEX  by  EPA  Method  8020.  Three  of  these  samples  from  each  site 
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FIGURE  3.9 

PROPOSED  MONITORING  POINT 
CONSTRUCTION  DETAIL 
UST  702 
(TYPICAL) 


Eaker  AFB,  Arkansas 


PARSONS 

ENGINEERING  SCIENCE,  INC. 

Denver.  Colorado 
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also  will  be  analyzed  for  soil  moisture,  pH,  particle  size,  alkalinity,  total  iron,  and 
nutrients.  One  background  sample,  collected  from  a  Geoprobe  boring  drilled  adjacent 
to  the  selected  background  monitoring  well,  will  be  analyzed  for  total  Kjeldahl  nitrogen 
(TKN). 

Samples  for  TEPH,  TVPH,  and  BTEX  analysis  will  be  collected  from  Geoprobe* 
boreholes.  Soil  samples  collected  in  the  polybutyrate  liners  for  TPH,  BTEX,  and 
physical  parameter  analyses  will  be  immediately  trimmed,  and  the  ends  will  be  sealed 
with  aluminum  foil  or  Teflon®  fabric  held  in  place  by  plastic  caps.  Soil  samples  will 
be  labeled  following  the  nomenclature  specified  in  the  protocol  document  (Section  5), 
wrapped  in  plastic,  placed  in  a  cooler  with  ice,  and  maintained  at  a  temperature  of 
approximately  4  degrees  centigrade  (°C)  for  shipment.  A  chain-of-custody  form  will 
be  completed,  and  the  cooler  will  be  shipped  to  an  AFCEE-approved  laboratory  for 
analysis. 

3.4.2  Soil  Gas  Samples 

At  each  site,  soil  gas  samples  will  be  collected  from  nearby  monitoring  wells,  VWs, 
and  MPs,  and  field  screened  for  oxygen,  carbon  dioxide,  and  TVH.  Soil  gas  samples 
from  six  of  the  most  contaminated  locations  at  each  site  will  be  collected  in  SUMMA® 
canisters  in  accordance  with  the  Bioventing  Field  Sampling  Plan  (ES,  1992)  and 
submitted  for  laboratory  analysis.  These  soil  gas  samples  will  be  used  to  predict 
potential  air  emissions,  to  determine  the  reduction  in  BTEX  and  TVH  during  the  1-year 
test,  and  to  detect  any  migration  of  these  vapors  from  the  source  area. 

Soil  gas  sample  canisters  will  be  placed  in  a  small  cooler  and  packed  with  foam 
pellets  to  prevent  excessive  movement  during  shipment.  Samples  will  be  sent  at 
ambient  temperature  to  prevent  condensation  of  hydrocarbons.  A  chain-of-custody 
form  will  be  completed,  and  the  cooler  will  be  shipped  to  the  Air  Toxics,  Inc. 
laboratory  in  Folsom,  California  for  analysis. 

3.5  Blower  System 

A  3-horsepower  positive  displacement  blower  capable  of  injecting  air  over  a  wide 
range  of  flow  rates  and  pressures  will  be  used  to  conduct  the  initial  air  permeability 
tests  at  each  site.  Figure  3.10  presents  a  schematic  of  a  typical  air  injection  system 
used  for  pilot  testing.  The  maximum  power  requirement  anticipated  for  these  pilot 
tests  is  230-volt,  three-phase,  30-amp  service.  Electrical  power  will  be  obtained  from 
a  nearby  power  pole  located  adjacent  to  each  proposed  blower  location.  An  electrical 
distribution  panel,  shut-off  switch,  and  electrical  outlets  will  be  installed  on  the  existing 
pole  or  on  the  blower  shed.  Installation  of  electrical  equipment  and  necessary  wiring 
will  be  provided  by  an  electrical  subcontractor  hired  by  Parsons  ES. 
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3.6  In  Situ  Respiration  Test 

The  objective  of  the  in  situ  respiration  test  is  to  determine  the  rate  at  which  soil 
bacteria  degrade  petroleum  hydrocarbons.  Respiration  tests  will  be  performed  at 
selected  MPs  where  bacterial  biodegradation  of  hydrocarbons  is  indicated  by  low 
oxygen  levels  and  elevated  carbon  dioxide  concentrations  in  the  soil  gas.  Using  1- 
cubic-foot-per-minute  (cfm)  pumps,  air  will  be  injected  into  approximately  four  MP 
depth  intervals  containing  low  levels  (<  2  %)  of  oxygen  at  each  site.  Monitoring 
wells  with  low  oxygen  levels  may  also  be  tested.  A  20-hour  air  injection  period  will  be 
used  to  oxygenate  local  contaminated  soils.  At  the  end  of  the  20-hour  air  injection 
period,  the  air  supply  will  be  cut  off,  and  oxygen,  carbon  dioxide,  and  TVH 
concentrations  will  be  monitored  during  the  following  48  to  72  hours.  The  decline  in 
oxygen  and  increase  in  carbon  dioxide  concentrations  over  time  will  be  used  to  estimate 
rates  of  bacterial  degradation  of  fuel  residuals.  Helium  will  also  be  injected  into  the 
selected  MP  screened  intervals  to  determine  the  effectiveness  of  the  bentonite  seals. 
Additional  details  on  in  situ  respiration  testing  are  found  in  Section  5.7  of  the  protocol 
document  (Hinchee  et  al.,  1992). 

3.7  Air  Permeability  Test 

The  objective  of  the  air  permeability  testing  is  to  determine  the  extent  of  the 
subsurface  that  can  be  oxygenated  using  one  air  injection  VW.  Prior  to  initiating  the 
test,  baseline  concentrations  of  oxygen,  carbon  dioxide,  and  TVH  will  be  measured  in 
soil  gas  from  the  VW  and  each  MP  screened  interval. 

Air  will  be  injected  into  one  of  the  newly  installed  VWs  at  each  site  using  a  positive 
displacement  blower  unit,  and  pressure  response  will  be  measured  at  each  existing 
monitoring  well  within  50  feet  of  the  injection  well  and  each  newly  installed  MP  with 
differential  pressure  gauges  to  determine  the  region  influenced  by  the  unit.  Oxygen 
will  also  be  monitored  in  the  MPs  to  ascertain  whether  oxygen  levels  in  the  soil 
increase  as  the  result  of  air  injection.  One  air  permeability  test  lasting  4  to  24  hours 
will  be  performed  at  each  site. 

Discrete  vapor  MPs  provide  a  better  indicator  as  to  pressure  response  in  different 
soil  profiles,  so  testing  information  gathered  from  the  monitoring  wells  will  be  used 
primarily  to  determine  the  radius  of  oxygen  influence.  At  least  two  MPs  (at  varying 
distances)  will  be  installed  prior  to  permeability  testing.  Initial  soil  gas  sampling  will 
be  performed  prior  to  air  injection. 

3.8  Installation  of  1-Year  Pilot  Test  Bio  venting  System 

Extended,  1-year  pilot-scale  bioventing  systems  will  also  be  installed  at  Spill  Site 
No.  1,  Building  457  Area,  and  UST  702.  The  systems  will  be  designed  based  upon  the 
results  of  the  initial  respiration  and  permeability  tests.  However,  it  is  anticipated  that 
the  extended  test  blowers  will  have  flow  rates  in  the  range  of  25  to  50  scfm  and  will 
not  exceed  4  horsepower.  The  blowers  will  each  be  housed  in  a  small,  lockable, 
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prefabricated  shed  to  provide  protection  from  the  weather.  At  each  site,  a  licensed 
electrical  subcontractor  to  Parsons  ES  will  provide  a  208-volt,  three-phase,  30-amp 
service.  The  blower  units  will  be  explosion-proof,  and  electrical  wiring  will  be 
installed  in  accordance  with  the  National  Electric  Code  (NEC)  and  Base  codes  for 
locations  with  potentially  explosive  atmospheres. 

The  systems  will  be  in  operation  for  1  year.  Bimonthly  system  checks  will  be 
performed  by  Eaker  AFB  personnel.  If  required,  major  maintenance  of  the  blower 
units  will  be  performed  by  Parsons  ES  personnel.  Detailed  blower  system  information 
and  a  maintenance  schedule  will  be  included  in  the  operation  and  maintenance  (O&M) 
manual  that  will  be  provided  to  the  AFBCA.  After  the  systems  have  operated  for  1 
year,  Parsons  ES  personnel  will  return  to  the  sites  to  conduct  in  situ  respiration  testing 
and  soil  gas  sampling  to  determine  the  long-term  effectiveness  of  the  systems. 

4.0  HANDLING  OF  INVESTIGATION-DERIVED  WASTE 

All  soil  cuttings  will  be  hauled  to  a  nearby  Base  soil  landfarm  designated  by  the 
Base.  Few  cuttings  will  be  generated  from  the  VW  boreholes;  only  about  4  cubic 
yards.  Drill  cuttings  will  be  disposed  of  in  accordance  with  the  current  procedures  for 
ongoing  remedial  investigations  at  Eaker  AFB. 

5.0  EXCEPTIONS  TO  PROTOCOL  PROCEDURES 

The  procedures  that  will  be  used  to  measure  the  air  permeability  of  the  soil  and  in 
situ  respiration  rates  are  described  in  Sections  4  and  5,  respectively,  of  the  protocol 
document.  No  exceptions  to  the  protocol  are  anticipated. 

6.0  BASE  SUPPORT  REQUIREMENTS 

The  following  Base  support  is  needed  prior  to  the  arrival  of  the  drilling 
subcontractor  and  the  Parsons  ES  pilot  test  team: 

•  Assistance  in  obtaining  drilling  and  digging  permits. 

During  initial  testing,  the  following  Base  support  is  needed: 

•  Twelve  square  feet  of  desk  space  and  a  telephone  in  a  building  located  as  close  to 
the  site  as  practical. 

•  The  use  of  a  facsimile  machine  for  transmitting  15  to  20  pages  of  test  results. 

•  A  decontamination  area  where  the  driller  can  clean  augers  between  borings. 

•  A  potable  water  supply  for  well  construction  and  decontamination  activities. 

During  the  1-year  extended  pilot  test,  Base  or  AFBCA  personnel  will  be  required  to 
perform  the  following  activities: 
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•  Check  the  blower  system  once  per  every  two  weeks  to  ensure  that  it  is  operating, 
and  to  record  the  air  injection  pressure  and  other  parameters.  Parsons  ES 
personnel  will  provide  a  brief  training  session  on  this  procedure. 

•  If  the  blower  stops  working,  notify  Mr.  Dave  Teets  or  Mr.  John  Ratz  of  Parsons 
ES  at  (303)  831-8100;  or  Lt  Maryann  Jenner  of  AFCEE  at  (210)  536-5688,  or 
Mr.  Jerry  Hansen  of  AFCEE  at  (210)  536-4353. 

7.0  PROJECT  SCHEDULE 


The  following  schedule  is  contingent  upon  approval  of  this  pilot  test  work  plan  and 
completion  of  base  support  requirements. 

Event  Date 


Draft  Test  Work  Plan  to  AFCEE/Eaker  AFB 

Field  Mobilization 

Preconstruction  Meeting 

Begin  Initial  Pilot  Tests 

Postconstruction  Meeting 

Demobilization 

Letter  Results  Report 

Final  Respiration  Test  and  Soil  Gas  Sampling 


9  February  1996 

16  March  1996 

18  March  1996  (10AM) 
18  March  1996 

4  April  1996  (10AM) 

5  April  1996 

17  May  1996 
March  1997 


8.0  POINTS  OF  CONTACT 

Mr.  Thomas  Zachary 
AFBCA/OL-J 
P.O.  Box  9400 
Gosnell,  AR  72319-0400 
COM  (501)  532-6550 
FAX  (501)  532-8738 


Mr.  David  Teets  and  Mr.  John  Ratz 
Parsons  Engineering  Science,  Inc. 
1700  Broadway,  Suite  900 
Denver,  CO  80290 
(303)  831-8100 
Fax  (303)  831-8208 


Lt  Maryann  Jenner  or  Jerry  Hansen 

AFCEE/ERT 

8001  Arnold  Drive 

Brooks  AFB,  TX  78235-5000 

(210)  536-5688,  (210)  536-4353 

Fax  (210)  536-4330 
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TIME: 

YIELD: 

GPM 

TIME: 

FROM 
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ODOR  OF 

WATER: 

WATER 

discharged 
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□  storm  SEWERS  □  STORAGE  TANK 
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BOREHOLE 

.  Q.  ,  :o  -/£»..  (tet 
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STEEL  CONDUCTOR 
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GPU 
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OAT  Its 
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GPM 
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TO 
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GPM 

TtMCc 
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TO 

DATA: 

total  watca  temowca 

OuMimC  OCVlCLOmCMY; 


OICSCRlPflON 

oy  YUMiniTV 
at  cmq  or 

Q/V£jjOVM(ttY: 


□CLEA* 

□  moo-tussid 


•  GALLONS 


□  slightly  cloudy 

n  VERY  MUDDY 


OOon  or 

WATKH: 


WATCH 

diicmawgco 

TO: 


□GROUND  SURFACE  □  tank  truck 
□  storm  SEWERS  DsTORAGETANK 


□  drums 


□  OTHER. 
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3,^.1 


L£  -  FEET  OF  _£*_INCM  PVC  SLOTTED  SCREEN 

t  —  O.l*  ‘SGreu/ c*~*  haij"’C^ -f> 
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SAND  PACK 
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AT  CKD  OF 
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oooft  or 

WATCH: 

WAtEff11 

DISCMARCCO 

TOi 


□clear 

□  MOO.  TUR8IO 

□  CROUNO  SURFACE 
□STORM  SEWERS 
Oorums 


_ GALLONS 

□slightly  cloudy 

□  VERY  MUOOY 


□  TANK  TRUCK 

□  STORAGE  TANK 

H OTHER  _ 


ncrrw  TO  watch 
AFTCW  OCvCVQMUWT: 

MATERIALS  USED 


iJL  SACKS  OF  ULz2i£ 

_  SACKS  OF 

-  GALLONS  OF  GROUT  USED 
_______  SACKS  OF  POWDERED  BENTONITE 

^->  POUNDS  OF  BENTONITE  PELLETS 

l  &  FEET  OF__^l_ INCH  FVC  BLANK  CASING 
L -5~*  FEET  OF  _£iL INCH  PVC  SLOTTEO  SCREEN 

1“  a .1  '  screuj  so  half*  Cua-p 

_ __  YARD3  CEMENTSANO  IREOI-MIK)  oroeheo 

■  YARD3  CEMENT-SANO  (REOI-MtXI  USED 

CONCRETE  PUMPER  USED?  JJJWO  DYES 

NAME  _ _ _ 1_ 

WELL  COVER  USEO:  ^LOCKING  STEEL  COVER 
□  CHRISTY  BOX 

H  AY^uCA 


□  CHRISTY  BOX 

I  ^LOCKING  STEEL  COVER 

r—  ^>-  INCH  DIAMETER 
STEEL  CONDUCTOR 
CASING 

_ to _ »«* 

*—  Ifr  inch  diameter 

BOREHOLE 


BENTONITECEMENT 
SEAL  OR 

[  8-SACK  CEM6NT-SANO 
SEAL 


•JLL 

TOP  OF  CASING  AT 

*3Jl  FEET  ABOVE 

■SttW CRQUNO  U£v6t 

i -  LSL  INCH  DIAMETER 

8QHEHOLE 

,.tect 

— —  INCH  DIAMETER 

SCHEQULE  40  PYC 
BLANK  CASING 

t3.  fi  ta 

— 5£o  ENTON ITE-CEMENT 
^S^AL  or 

- □  3-SACK  CEM€NT-S^-Ha_ 

.  seal  3.7  qm 
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SEAL 
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r— «i 
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:%3 
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BOTTOM  WELL  CAP 

3LZt«« 
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.SAND 
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3 
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SAND  PACK 
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BLANJT^I  LT  TRAP 
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8-SACK  CEMENT-SANO 
SEAL 


TOP  OF  CASING  AT 

\:-U  FEET  ABOVE  AT 
MMM.f  GROUND  LEVEL 

- /JiilNCH  DIAMETER 

BOREHOLE 
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SEAL 

f o  ..—P  leer 

-  BENTONITE  PELLET 

SEAL 

to  ZllJL  ♦eet 


SAND  PACK 

¥‘Q  to  2 LfL  feet 

-  INCH  DIAMETER 

SLOTTED  (  0*0!  > 

inch  •  SCR  cc  N 

JLL  tn  -ll.J—  -feel 

■  INCH  OIAMETER 

SaSHS&WLC  I0TC 
BLANK  SILT  TRAP 

l3—(  m  2JJL  feet 

■  BOTTOM  WELL  CAP 

L  feet 

■  HOLE  CLEANED  OUT  TO 

3UL  I«« 


~  ~-"--Yflfln~rfMfWT^twiriBmr.wryrnnriTnpn 

-  YARD3  CEMENT-SANO  (REOI  MIXI  USED 

CONCRETE  PUMPER  USED?  QNO  QYES 

NAME _ _ _ 

WELL  COVER  USEO:  □  LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  other _ 


- NOTTO  SCALE’ - 

ADDITIONAL  INFORMATION: 


Halliburton  NUS 

«■»  CORPORATION 


FIELD  WELL  COMPLETION  FORM 


JO> 

NAME: 

AFB 

JOB 

f)  ll  v  1 

PROJECT  /  w" 

MANAGER:  fY  J 

logged 

•  V: 

dPH 

EOITEO 
■  Y: 

WELL 

NAME: 

w%k>  i> 

ORI  LLING 
COMPANY: 


tOUIPMKNT 


.OW  STEKkAI 


INCH  HOLLOW  STEWAUGER  | 
□ _  INCH  ROTARY  WASH 


GALLONS  OF  WATER 
USCO  DURING  DRILLING: 


M. 


GALLONS 


METHOD  of  OCCONTAMINATION 
PRIOR  TO  DPILLING: 


DEVELOPMENT 


METHOD  OF 
DEVELOPMENT: 


DEVELOPMENT 
■  EGAN  DATE: 


TIME: 


YIELD: 

GPM 

TIME: 

FROM 

TO 

DATt: 

YIELD: 

GPM 

TIME: 

FROM 

TO 

DATE: 

YIELD: 

GPM 

TIME: 

FROM 

TO 

O  ATE: 

YIELD: 

GPM 

TIME: 

FROM 

TO  ! 

DATE: 

TOTAL  WATER  RCMOVEO 
DURING  DEVELOPMENT: 


GALLONS 


OESCRI  PTION 
OF  TURBIOITV 
AT  END  OF 
DEVELOPMENT: 


□  CLEAR 

□  MOO.  TURBID 


□  SLIGHTLY  CLOUDY 

□  VERY  MUDDY 


ei 


ODOR  OF 
WATER: 


WATER 
OUCH A  RG  ED 
TO: 


□  GROUND  SURFACE 

□storm  sewers 

□  drums 


□  TANK  TRUCK 

□  STORAGE  TANK 

□  OTHER _ 


DEPTH  TO  WATER 
AFTER  DEVELOPMENT: 


FEET 


MATERIALS  USED 


SACKS  OF 
SACKS  OF 


5 "oil?  1*0  Jyo 


.  SANO 
-CEMENT 


J00_ 


?.r 


*•••'  '.v/ ■  0~.  rjpjygw 

—  :zzr  •  ■ ; 


GALLONS  OF  GROUT  USED 
SACKS  OF  POWDERED  BENTONITE 
POUNOS  OF  BENTONITE  PELLETS 
FEET  OF _ INCH  PVC  BLANK  CASING 

■>  5*1  - 

3FEET0F  ■ 


m 


YARD3  CEMENT-SAND  ( R E OFfit IX FO ROM  R  ft? 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 

—  _ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 

_ to _ »**t 

—  _ _  INCH  DIAMETER 

BOREHOLE 

_ _  to _ _ I  ret 

BENTONITE -CEMENT 
SEAL  OR 

8-SACK  CEMENT -SAND 
SEAL 

_ to _ fert 


TOP  OF  CASING  AT 

LfEET  ABOVE  AT 
DfeLOTTGROUNO  LEVEL 

—  )Pt_i NCH  DIAMETER 
BOREHOLE 

J2_:o2Mteet 

-  2l —  INCH  OIAMETER 

SCHEDULE  40 PVC 
BLANK  CASING 

'f'  >»  V  to  Hi  V  feet 

HS^BENTONITE-CEMENT 
SEAL  OR 

-Q  8 -SACK  CEMENT-SANO 
SEAL  ^ 

-p  -  >n  3  «  p_  feet 


BENTONITE  PELLET 
SEAL 

5~*0  *o  fjjL, 0  *eet 


pTT^cT  (nyM#c  ^  | 

SAND  PACK 

JL°to2LJL  tee. 


INCH  OIAMETER 
SLOTTED  (  h_JLL 


ihcl'  •  SCR  EE  N 

ILO  to 2i2_-f«et 

-  *2--  INCH  OIAMETER 

S-CM-CDULC  1Q-P  U'C 
BLANK  SILT  TRAP 

•>'.o 


,  to 


>3.0 


feet 


•  BOTTOM  WELL  CAP 
S^Mleet 

-  HOLE  CLEANED  OUT  TO 

>?•  0  I-, 

BOTTOM  OF  BOREHOLE 


-  YARDJ  CEMENT-SANO  (REOI-MIX)  USED 

CONCRETE  PUMPER  USED?  QNO  QYES 
NAME _  _ 


NOT  TO  SCALE 

ADDITIONAL  INFORMATION: 


WELL  COVER  USEO:  □  LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  OTHER _ 


Halliburton  NUS 

CORPORATION 


FIELD  WELL  COMPLETION  FORM 

n“mc=  Af$ 


JOB 

NUMBER: 


LOGCtO 
•  V: 


WELL 

NAME.: 


ORI  LL.I  NO 
COMPANY: 


CQU  I  PM  CNT: 


mi 

am 

1  WH>') 


PROJECT 

MANAGER; 


COITCO 

»Y: 


GALLONS  Or  WATCH 
USED  DURING  CHILLING: 


P  INCH  HOLLOW  STEM  AUGER 
_  INCH  ROTARY  WASH 

cs  N  A 


r _ 

rW/o/gr 

I 

ORILLCO:  v 

GALLONS 


MCTHOO  or  DECONTAMINATION 
PRIOR  TO  OPTICL.INO: 


DEVELOPMENT 
mcthoo  or 

DEVELOPMENT: 

DEVELOPMENT 
BEGAN  DATE: 


VIKLOi 

GPM 

TIME: 

FROM 

TO 

DATE: 

YIELD: 

GPM 

TIME: 

FROM 

TO 

DATE: 

YIELD: 

GPM 

TIME: 

FROM 

TO 

DATE: 

YIELD: 

GPM 

TIME: 

FROM 

TO 

O  ATE: 

TOTAL  WATER  REMOVED 
OURING  DEVELOPMENT: 


OCSCRI  PTtON 
Or  TURBIDITY 
AT  END  Or 
DEVELOPMENT: 


ooop  or 

WATER: 


□  CLEAR 

□  MOO.  turbid 


GALLONS _ 

□  SLIGHTLY  CLOUDY 

□  VERY  MUDDY 


Dground  surface 

OISC  H  ARGCO 

TO;  Dstorm  sewers 

□  ORUMS 

□  tank  TRUCK 

□  storage  tank 

□  other 

OCPTM  TO  WATER 

AFTER  OCVELOPMCNT: 

FEET 

MATERIALS  USED 

SACKS  OF  _2iLLLl  Y SW) 

_  SACKS  OF  _ 

_  GALLONS  OF  GROUT  USED 

-  SACKS  OF  POWDERED  BENTONITE 

— 2JL -  POUNOS  OF  BENTONITE  PELLETS 

— LjL  I -  FEET  OF — INCH  PVC  BLANK  CASING 

-  /Q,  Q  ^  FEET  OF  ^ 

VARO3  CEMENT-SANO  (REDI-MIX)  ORDERED 

-  YARD3  CEMENT-SAND  (REDI-MIX)  USED 

CONCRETE  PUMPER  USED?  □  NO  □  YES 


WELL  COVER  USED:  □  LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  OTHER _ _ 


„  SAND 
-CEMENT 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 


_ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


_ INCH  DIAMETER 

BOREHOLE 


BENTONITE-CEMENT 
SEAL  OR 

8-SACK  CEMENT^AND 
SEAL 


TOP  OF  CASING  AT 

FEET  ABOVE  AT 
«H-©W-GROUND  LEVEL 


-iQjL  INCH  DIAMETER 
BOREHOLE 

jQ _ :o^£l.P  teet 

-  h—  INCH  DIAMETER 
SCHEDULE  40  PVC 
BLANK  CASING 

jT to  JLlL_  feet 


BENTONITE -CEMENT 
SEAL  OR 

B-SACK  CEMENT-SAND 
SEAL 

0  **?,«  feer 

BENTONITE  PELLET 
SEAL 

to^'eet 


SAND  PACK 

O-io^LLfe.. 

INCH  DIAMETER 

SLOTTED  f  OjSi  / 
inch  •  SCR  EE  N 

limb  to  ;kili_«feet 

-  INCH  01  AME  TER 

STH-EOni  F  K*  <* 

BLANK  SILT  TRAP 

LLl.olLl.ee, 

-  BOTTOM  WELL  CAP 

LLL.ee, 

-  HOLE  CLEANED  OUT  TO 


"^^^^^^pBQgEKO  CE 


'  •  ■■ .  ■  SgggBjBBBE 
ncttotcale — 

ADDITIONAL  INFORMATION: 


,a  Halliburton  NUS 

Arr  corpora  t  i  o  n 


FIELD  WELL  COMPLETION  FORM 


JO  I 
NAME: 


JOB 

NUMBER: 


-g,M4 


LOGCCO 

BY: 


WELL 
NAM  C: 


G.  «arMar 


rROJECT 

MANAGER: 


EDITED 

BY: 


ORI  LLING 
COMPANY 


M  W  gjj 


DATE; 

JJljS  L3ST 


EQUIPMENT: 


1-in  tS-V^K: — i€^>Vino^  ^  y-./ rc-^s 

Q—  INCH  HOLLOW  STEM  AUGER 
-  INCH  ROTARY  WASH 


sfl 
□  . 


GALLONS  of  water 
USED  DURING  ONILLINC: 


E3LH.ILL.CR:  r 

A  i  C^OiiXAOrcl 


HOURS 

ORILLCO: 


GALLONS 


METHOD  OF  O  ECO  NT  AMIN  ATlON "  - 

rmo"  TO  S4eo.m 

DEVELOPMENT  LOeJ\ 

'Cifi-vi'-e-lo  P  rYV-rv  4-  ‘  F^vrv-'i. 

METHOD  OF 
OCVCLOPMtNTj 

* 

# 

OCVCLOPMCHT 
ICG  AN  DATE: 

TIME; 

DMPES 

TIME! 

FROM 

TO 

DATE: 

EBEiH 

TIME: 

FROM 

TO 

DATE: 

T1EI.O: 

GPM 

TIME! 

FROM 

TO 

DATE: 

YIELD: 

GPM 

TIME: 

FROM 

TO 

DATE: 

total  water  removed  - - - 

DURING  DEVELOPMENT:  ^ 

DESCRIPTION  - 

GALLONS 

o  r  ru  ft  a  I  OIT  Y 
AT  CNO  OF 
DEVELOPMENT: 


□  clear 

□  MOO.  TURBID 


ODOR  o  r 

WATER: 


□  slightly  cloudy 

□  VERY  MUDDY 


water 

OfSCH  ARC  CO 
TO: 


DEPTH  TO  WATER 

DEVELOPMENT: 

materials  used 


□  ground  SURFACE  □  TANK  TRUCK 

□  STORM  SEWERS  OSTORAGETANK 

- °  °1UMS  _ □  OTH  ER 


FEET 


±L 


07Z**«J£  CzAr  OOAJ  AJ  cK_l_  '  , 

‘  SACKS  0P  TMAa  Ei  kzeii&n  cruudir.  S^N0 

SACKS  OF 

- “ - - - - - - - CEMENT 


GALLONS  OF  GROUT  USED 
SACKS  OF  POWDERED  BENTONITE 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 

_ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


.to. 


.feet 


_ INCH  DIAMETER 

BOREHOLE 

- tO _ fC€t 


m 


•VS3 


5.0J  W  °  ^S^OUNOS  OF  BENTONITE  PELLETS  I  '/  ,  r  r 

,6  CCPT„r  I 

- _  «etof_^1nchpvcblankcas|NG^(  ^  ^  ccac^. 

—  -  FEET  OF  _J inch  PV€  SLOTTED  SCREEN 

9-  Tr  o-F  3.-^0,  ss.  V/lt+r^p 

- VARO^  CEMENT-SANO  (REOf-MI X J  ORDERED 

-  YARD3  CEMENT-SANO  (REOI-MIXI  USED 
CONCRETE  PUMPER  USED?  ^NO  QyeS 


H — □  BENTONITE-CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 
SEAL 

- to _ .feet 


TOP  OF  CASING  AT 


jLQ—  inch  diameter 
BOREHOLE 

—  INCH  diameter 
SCHEOULE  40  PVC 
8LANK  CASING 

— ■  to  _i?_feer 

-Cf  BENTONITE-CEMENT 
SEAL  OR 
~i □  S-SACK  CEMENT-SANO 
SEAL 

o 


feer 

BENTONITE  PELLET 
SEAL 


•  ro — f_»eet 

SAND  PACK  1 

-ZZ—  to..  feet 

-St-  'NCH  DI AME  TER 
SLOTTED  (  /  0/0  f\ 


itxrK f  SCREEN 

toiL?L.feet 

~  ‘NCH  OIAMETER 
SCHEDULE  40PjCHC*SS, 
BLANK  SILT  TRAP 


/  <V 


to 


feet 


NOT  TO  SCALE 


*  BOTTOM  WELL  CAP 
.P-I  Itet 

HOLE  CLEANED  OUT  TO 
.  fret 

80J=TOM  OF  BOREHOLE 
il —  feet 


NAME  '  n  ol  OvraQ 

WELL  COVER  USED:  '^LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

□  other _ 


ADDITIONAL  INFORMATION:  . _ 

Cft-£  Oa-J!  pc^  i  cl  groiA  j  -  1^7-  fc1  gjO  j(? 


Qc/cS 


Halliburton  NUS 

corporation 


FIELD  WELL  COMPLETION  FORM 


NAME:  Er 

n°um.cr,  OHM _ 

LOGGED  . 

*Y: _ Qr  .  M.  I  I  IcU"" _ 


FROJECT  __  , 

managed 


EDITED 
■  Y: 


"W  i  \ 


DRILLING 


CQUIPMtHT:  _/->n  i 

ml!l±L 

“ ■“ - ^ - 1 

INCH  HOLLOW  STEM  AUGER 

ORILLCRi 

M  .  To  H-wj 

□  ... 

INCH  ROTARY  WASH 

HOURS 

DHILLCD; 

gallons  of  water 
USED  DURING  DWIULtNC:  ^  GALLONS 

METHOD  OF  DECONTAMINATION 

rRIORTO  DRILUNC:  YY\  -g <3,  HI  K\  <>\ 

DEVELOPMENT^^  \a)<a\  !Fb>rrv> 


METHOD  OF  DECONTAMINATION 
FRIO*  TO  ONtUlINC:  •<?  I 


METHOD  OF 
DEVELOPMENT: 

DEVELOPMENT 
■  EGAN  DATE: 


Y  IEL.O: 

GPM 

Tim  t : 

FROM 

TO 

DATE: 

Y 1  CLDi 

GPM 

TIME: 

FROM 

TO 

DATE: 

YIELD: 

GPM 

TIME: 

FROM 

TO 

DATE: 

Y  1 C  L_0 : 

GPM 

TIME: 

FROM 

TO 

DATE: 

TOTAL  WATER  REMOVED 
DURING  DEVELOPMENT: 

DESCRIPTION 
Or  TURBIDITY  Q  ( 

AT  END  OF 
DEVELOPMENT: 


odor  o r 

WATER: 


WATER 

DISCHARGED 

TO: 


□  clear 

□  moo.  turbid 


□  ground  SURFACE 

□  storm  sewers 

□  ORUMS 


_ GALLONS _ 

□  slightly  cloudy 

□  VERY  MUDDY 


□  TANK  TRUCK 

□  storage  tank 

□  oth  er _ 


depth  to  water 

AFTER  DEVELOPMENT:  FEET 

MATERIALS  USED 

3/H  sacks  OF  _ - sand 

- SACKS  OF  - CEMENT 

_ Li  A  .  GALLONS  OF  GROUT  USED 

- -  SACKS  OF  POWDERED  8ENT0NITE 

- 2^2 -  POUNDS  OF  BENTONITE  PELLETS  1*5  bu^cLjuhS 

- IQ -  FEET  OF — INCH  PVC  BLANK  CASING  IF+C^  GiA-A  Cr^-C 

- — -  FEET  OF  — 2=.  INCH  PVC  SLOTTED  SCREEN 

-  YARO3  CEMENT-SANO  (REOI-MIXI  OROEREO 

— -  YARD3  CEMENT-SANO  (REOI-MIXI  USED 

CONCRETE  PUMPER  USED?  tvfao  □  YES 
NAME _ _ _ _ _ 

WELL  COVER  USED:  □  LOCKING  STEEL  COVER 
□  CHRISTY  BOX _ 

^OTHER  ~T~e»oa  Q  L\/-Pl  |  _ 


NOT  TO  SCALE 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 


_ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


_ INCH  OIAMETER 

BOREHOLE 


BENTONITE-CEMENT 
SEAL  OR 

8-SACK  CEMENT-SANO 
SEAL 


TOP  OF  CASING  AT 

-2.  FEET<AS3v£)AT 
BELOW  GROUNtTtEVEL 

■  Uk  INCH  OIAMETER 
BOREHOLE 

Q.  :o  —  '~S~ i  eet 

INCH  OIAMETER 
SCHEDULE  40 PVC 
BLANK  CASING 

~tZ2.  to  { o 

6ENTONITE-CEMENT 
SEAL  OR 

S-SACK  CEMENT-SAND 

seal 


BENTONITE  PELLET 
SEAL 

— Q- —  io  »eet 

morie  ooaJ 


SAND  PACK 
— 1 _ iq  ect 

S  *  NCH  DIAMETER 

SLOTTED  (  i  a  tO  i 
JiktK:  SCREEN 

— —  Us. 

„  INCH  DIMETER 
SCFr&DULEXO  PVC 
BLANKXLT  trap 


80TT0M  WELL  CAP 

feet  *  4Z>1  Sancf 

HOLE  CLEANEO  OUT  TO 
l ‘  f 

BOTTOM  OF  BOREHOLE 
feet 


□  yes 


AOOITIONAL  INFORMATION:  _ 

r(o.;s 


Halliburton  NUS 

Vj«  corporation 


FIELD  WELL  COMPLETION  FORM 


NAMK!  A"  K  £ 

JOB  A  .  ,  4  PROJECT  /v 

NUMICR:  O  I  |  W  MANAGER: 

LOGGED  _  EDITED 

•Y:  B,  O^rC^A  AJ  LS.SS  ,Y: 


WELL  _ 

NAME:  J  \>J  (^a 


DRILLING 

COMPANY:  T  dj  S  T  A  fS  TESTS  & 


FROJCCT  s\  .  ,  A  _ 

mawaccw;  fllCrt-V  3  E  /vj 


EQUIPMENT:  —f-lUu  ONILLEII: 

H./.1  J  INCH  HOLLOW  STEM  AUGER  »V1  ,  TCtT 


u _  INCH  ROTARY  WASH  (omuLCD: 

gallon*  of  water  ^  •—— —  — 

USED  DURING  DRILLING:  _ GALLONS 

METMOO  OF  DECONTAMINATION 

FRIOW  TO  PHILUNC:  ST  £  A  f*\  C  L  B  A  AJ 


gallons  of  water 

USED  DURING  DRILLING: 


DEVELOPMENT 


METHOO  OF 

PEVELOPMCNT:  2b  P_  g  P  B  V&CC&JK  £  /vj  T  ?Q  <lYY\ 
DEVELOPMENT 

■  CCAN  DATE:  TIME: 


YIELD;  TIME: 

GPM  FROM  TO 


YIELD:  TIME: 

GPM  FROM  TO 


YIELD:  TIME: 

GPM  FROM  TO 


YIELD;  TIME; 

GPM  FROM  TO 


TOTAL.  WATER  REMOVED 

DURING  DEVELOPMENT:  GALLONS 


OESCRI  PTION 

atcnSo?,TY  dCLEAR  □  SLI GHTLY  CLOUDY 

DEVELOPMENT:  _ 

□  MOO.  TURBID  — 


□  SLIGHTLY  CLOUDY 

□  VERY  MUOOY 


ODO  R  O  F 
WATER: 


WATER 

discharged 

TO: 


□  GROUNO  SURFACE  DtanK  TRUCK 

□  STORM  SEWERS  □  STORAGE  TANK 

□  ORUMS _ .  □  OTHER _ 


DEPTH  TO  WATER 
AFTER  OC V CUOPMCNT: 

MATERIALS  USED 


SACKS  OP.^QgJE  Co,  Pll.TC/lTro.M^M^4 


SACKS  OF  - - - - CEM  ENT 

GALLONS  OF  GROUT  USED 
SACKS  OF  POWDERED  BENTONITE 
POUNDS  OF  BENTONITE  PELLETS  I  -  3  9  gocjc  Srs 
FEET  0F_?-  ...  INCH  PVC  BLANK  CASING 


FEET  OF  , 


.  INCH  PVC  SLOTTEO  SCREEN 


□  CHRISTY  BOX 

□  LOCKING  STEEL  COVER 


_ INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


_ _ INCH  DIAMETER 

BOREHOLE  . 


BENTONITE-CEMENT 
SEAL  OR 

8 -SACK  CEMENT-SANO 
SEAL 


TOP  OF  CASING  AT 


BELOW  GROUND  LEVEL 

Vh  INCH  DIAMETER 
BOREHOLE 


.-ZZ-  INCH  DIAMETER 
SCHEDULE  40  PVC 
BLANK  CASING 
* 


BENTON  I TJE -CEMENT 
SEALSOR/ 

B-SAdOGTEMENT-SAND 


BENTONITE  PELLET 
SEAL 

_ Q. r.o  —  *  eet 


|  MIAMI  .  . - , 

SAND  PACK 
— ~ —  to  ^  0’S  feet 

oL  INCH  DIAME  TER 

SLOTTEO  fO.QtC  ; 
il'ch  «  SCREEN 

-M. _ to  /  3.  ftm 

_ \»JNCH  01 AME  TER 

SCHEDUL£4o  PVC 
blank  Stfk  TRAP 


BOTTOM  WELL  CAP 

!3  feet 

HOLE  CLEANED  OUT  TO 

BOTTOM  OF  BOREHOLE 
<Mleet 


- - -  yard3  CEMENT-SANO  (REDI-MIXI  OROERED 

- - -  YARD3  CEMENT-SANO  (REDt-MIX)  USED 

CONCRETE  PUMPER  USED?  Q'NO  DYES 


WELL  COVER  USED:  □  LOCKING  STEEL  COVER 
□  CHRISTY  BOX 

Sf OTHER  X  e  sr\fo  d  ft  <Zy  Uj  £  tL 


NOT  TO  SCALE 


AOOITIONAL  INFORMATION:  _ 

C  A  LCut  A  T  E  O  ^ 

(o.2S  Rfl&S 


Halliburton  NUS 

«■/  corporation 


FIELD  WELL  COMPLETION  FORM 

HAMgi  P)  _ 

JOB  ~7~~.  PROJCI 

HUMHII;  OHS' _  M  ANA< 

LOGGED  ,  .  .  COITCC 

•V!  c=»},  M.i  I Iol^  ■*« 


project 

m  an ac c w:  gq  l(a_yy  IfejMcJ 


EDITED 
■  V: 


WELL  _ _ 

NAME;  -J-lAi  I  '5C>'3> 

DRILLING  i 

COMPANY:— 7^.;  ifl 


/°I<T 

i/zCtfS, 


DRILLING  i 

COMPANY:  -77-;  l^jjM  _ 

EQUIPMENT;  CJ  oniLLCtt' 

[Z—LiS—  INCH  HOLLOW  STEM  AUGER  ,  -7~g,  fh^i 

□ -  INCH  ROTARY  WASH  SS“l"c  o,  j 

GALLONS  or  WATER  Lr.itAts'f i4* 

USED  DURING  DRILLING:  ^  GALLONS  L^CU'XCT^ 

METHOD  Or  DECONTAMINATION 

PWIQW  TO  DPILLIHC;  tSI^OLm  £U  gO-Ht 

DEVELOPMENT  \a!  ell  XXLW-(L  foo  r*-Qwj-  'h£>Yr*n 


METHOD  OF 
DEVELOPMENT: 

DEV  ELOPMCNT 
BEGAN  DATE: 


V ICLO: 

GPM 

TIME; 

FROM 

TO 

DATE: 

Y 1  CLOt 

GPM 

TIME: 

FROM 

TO 

DATE: 

YIELD; 

GPM 

TIME: 

FROM 

TO 

DATE; 

Y  ICLO; 

GPM 

TIME: 

FROM 

TO 

DATE: 

TOTAL  WATER  REMOVED 
DURING  DEVELOPMENT: 

DESCRIPTION 
Or  TURBIDITY  Q( 

AT  END  or 
DEVELOPMENT: 


□  CLEAR 

□  MOO.  TUR81D 


_ GALLONS _ 

□  slightly  CLOUOY 

□  VERY  MUDDY 


ooo r  or 

WATER: 

WATER 
OISCH  ARG  ED 
TO: 


Qgrouno  surface  CJtank  truck 
□  storm  SEWERS  □  STORAGE  TANK 

Q°RUMS _ □  OTH  ER _ 


DEPTH  TO  WATER 
AETER  DEVELOPMENT: 

MATERIALS  USED 

I !  G»  t4rk*c  r\c  1 


07  34^5  £./=!-  og  AJ  R  1  1 

cno 2oi±io 


—  —  SACKS  OF  /YlOi'le  P//-fraj-i6^rVJ^L<ft- 

- -  SACKS  OF - - - —CEMENT 

-  GALLONS  OF  GROUT  USED 

—  -  SACKS  OF  POWDERED  BENTONITE 

- 2^2 -  POUNOS  OF  BENTONITE  PELLETS  /  Vz  buclcX-H> 

- J— -  FEET  0F_2: —  INCH  PVC  BLANK  CASING  i-S'1  QjUJ-  C>££ 

- L£t -  FEET  OF  INCH  PVC  SLOTTEO  SCREEN 

- YARD3  CEMENT-SANO  (REOI-MIXI  OROERED 

-  YARD3  CEMENT-SAND  (REOI-MIXI  USED 

CONCRETE  PUMPER  USED?  l^NO  QYES 
NAME _ 

WELL  COVER  USEO:  □  LOCKING  STEEL  COVER 

□  CHRISTY  BOX 

dOTHER  TCM  D  lA /€  1 1 


□  CHRISTY  BOX 

Q  LOCKING  STEEL  COVER 

- - INCH  DIAMETER 

STEEL  CONDUCTOR 
CASING 


■  _ INCH  DIAMETER 

BOREHOLE  . 

_ to _ fc€t 

1  BENTONITE-CEMENT 
SEAL  OR 

|  8 -SACK  CEMENT^AND 
SEAL 


TOP  OF  CASING  AT 

-3—  FEET  dOV^AT 
BELOW  GROUNElEVEL 

”  iziy  INCH  DIAMETER 
BOREHOLE 

■  C?  toJi^  leg: 

-_2L_  INCH  DIAMETER  j 
SCHEOULE  40 PVC 
8 LANK  CASING 

—  to  .55 '51  ter 

3  BENTONITE-CEMENT 
SEAL  OR 

]  8-SACK  CEMENT-SAND 
SEAL 
)r7^ 

^  .  *0 _ leer 

-  BENTONITE  PELLET 
SEAL 

-J2  «eet 

-  (r&r 

(namc)  Jnvm*C-| 

SAND  PACK 

pt1??  t0  j(o  .otee, 

■  INCH  DIAMETER 

SLOTTEO  > 

incKt  SCREEN 

to  if«et 

A__  INCH  DfAMETER 
S CPI^OU L^4 0  P  VC 
BLAN^^r  TRAP 

10 — _^eet 

BOTTOM  WELL  CAP 

leet  »  S'  Sand 

HOLE  CLEANED  OUT  TO 
JJfL  -  lw 

BOTTOM  OF  BOREHOLE 

JJf.lett 


NOT  TO  SCALE 

ADDITIONAL  INFORMATION:  _ _ 

Ca  lojuloMd?  'band  rui^  Sackc, 


a&  Halliburton  NIJS 

^/corporation 


FIELD  WELL  COMPLETION  FORM 


h°  Mr;  £  A  \<-£&  A  F  £ 

HuLfcgKi  Ol  ]  M 


LOCCCOo  „  A  rOITCD 

•v!  G>.  fo^r£ss  ■*« 


NAMti  T  O^i 


UAKAQM:  4L Lfl-M 

COITCO 

•Y; 

DATE:  ~ 

_ _ 8/2~r  Iqsr 


om  lunc 

COMPANTl  T 


hT~E  TESTJ:aj& 


CQU1PM  tMTi 


□ _ 


IOUlLCC*; 

m.TVT 


INCH  ROTARY  WASH 


IHOUMS 
□  NILUO.' 


callomx  or  watch 
useo  DURINC  OmuiHC; 


METHOD  or  DECONTAMINATION 
PRIOR  TO  DMIUL.INC: 


& _ gallons 

St ccjjAKj 


DEVELOPMENT 


METHOD  O  F  ^  .  _  _  _ 

ogv«:>.o>MgwT.  Si?  fr  PlS  V£  Lo_^22  B.  til. 

DCVELOMrCNT 

■  ECAN  OATt:  TlMC: 

YlCLO;  ItimC*  lOATC; 

_ GPM  FROM _ TO _ 

YlCLDi  TIME:  DATE; 

GPM  FROM  TO 

Y|CLO;  TImC;  DAT ET" 

GPM  FROM  TO 

YIELD;  TIME:  oaTC; 


TOTAL  WATER  ACMOVCD 
OURING  OCVClOPMCNT: 


OCSCRI  FTIOF* 
or  TURIIOITY 
AT  CNO  or 
DCVCLOPMCNT; 


□clear 
□  moo.  turbid 


_ gallons _ 

□slightly  cloudy 

□  VERY  MUOOY 


ODOR  o  r 
WATER; 

WATER 

oischarccd 

to: 


□  grouno  surface  □  tank  truck 

□  storm  SEWERS  □  STORAGE  TANK 


□  drums 


□  oth  ER. 


DEPTH  TO  WATER 
AFTCff  DEVELOPMENT! 

MATERIALS  USED 

V 

•  C  A  rvr  AC 


SACKS  OF  ^0  C^'j .  P 

SACKS  OF  _ _ 

GALLONS  OP  GROUT  USED 
SACKS  OF  POWDERED  BENTONITE 


- - CEM  ENT 


POUNDS  OF  BENTONITE  PELLETS  /.sS“  Q^c  k  r=  ^ 

n  73 

FEET  OF_J±^  INCH  PVC  BLANK  CASING  hS  '  LuTCPp 

"t 

FEET  OF  INCH  PVC  SLOTTED  SCREEN 


- YARO*  CEMENT-SAND  (REOI-MIXI  0RDERE0 

-  YARO3  CEMENT-SAND  (REOI-MIXI  USED 

CONCRETE  PUMPER  USED?  {g'NO  QYES 
NAME  _ _ _ 

WELL  COVER  USEO:  □  LOCKING  STEEL  COVER 
□  CHRISTY  80X 


NOT  TO  SCALE 


Q  CHRISTY  BOX 
□  LOCKING  STEEL  COVER 

—  _ INCH  DIAMETER 

STEEL CONDUCTOR 
CASING 

_ to _ feet 

—  * _ INCH  DIAMETER 

BOREHOLE 


BENTONITECEMENT 
SEAL  OR 

a-SACK  cemenTrSand 
seal 


TOP  OF  CASING  AT 

-iL_  FEET(<BOVe>T 
BELOW  GRODlTO-CEVEL 

'  21bt  INCH  DIAMETER 
BOREHOLE 

..  INCH  DIAMETER 
SCHEDULE  40  PVC 
BLANK  CASING 


BENTONITE-CEMENT 
SEAL  OR 

[  B-SACK  CEMENT-SAND 
SEAL 


-  BENTONITE  PELLET 
SEAL 

-  Q.  'o  3 -S'  »ccl 

m^«-re-co.  3.c/vo 

l***“Ci  j-V-BS-j 


SAND  PACK 

$jS_  to  /<G 

i mr u  i 


to  feet 

INCH  DIAMETER 


SLOTTED  {0,010 
ilK:^  r  SCR  cc  N 

-  -^^MNCH  0TAM6TER 


-  BOTTOM  WELL  CAP 

“  HOLE  CLEANED  OUT  TO 

'JL£iw 

-  BOTTOM  OF  BOREHOLE 


ADDITIONAL  INFORMATION; _ 

gACrS 
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